
Image Processing Device and Program Product 

[0001] This application is based on the Japanese Patent 
Application No. 2000-185267 filed on June 20, 2000, the 
contents of which are hereby incorporated by reference. 

Background of the Invention 

1 . Field of the Invention 

[0002] The present invention relates to an image processing 
device and a program product. In particular, the invention 
relates to an image processing device and a program product 
for outputting character images that have low probabilities 
for being identified of character codes as character image 
data cut out from the character images without converting 
them into character code data. 

2. Description of the Related Art 

[0003] Latest image recognition devices can recognize 
character images as character codes with extremely high 
accuracies as long as a document is of good scanning conditions 
(for example if a document is made up of a single font type) . 
However, if the quality of characters on the document is bad, 
or if the layout such as characters on the document is 
complicated, the recognition accuracy drops substantially 
and character image recognition errors occur more frequently. 
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[0004] In order to cope with such a problem, a character 
recognition device has been proposed wherein the character 
images that have high probability of recognition errors are 
outputted as character images (e.g., bitmap type image data) 
without converting them into character codes . Such an image 
recognition device eliminates the probability of outputting 
character codes that do not match with the characters on the 
document . 

[0005] However, if only the characters that have high 
probability of error recognitions are outputted as character 
image data, it may cause mismatches between the shapes of 
the character image data and the character code data as shown 
in Fig . 1 and the user may feel ob j ectionable to the mismatches . 
(The areas shown in rectangles are those that are cut out 
as character image data.) 

[0006] Fig. 2 A shows a case in which images of characters 
with kerning are outputted using a conventional image 
recognition device , and a marked difference can be seen between 
the character image data and the character code data. 
[ 0007 ] Kerning is a technique to adjust the distance between 
two adjacent characters when the adjacent characters are 
printed as a combination to give them a more spatially balanced 
feeling. In Fig. 2A, the character code data "e" is arranged 
close to the right bottom corner of the character image data 



"W" using the kerning technique. As can be seen from it, a 
portion of the left side of the character code data "e" is 
overlapped and hidden behind the character image data "W." 
Fig. 2B shows a case of outputting the character images 
expressed in italics using a conventional image recognizing 
device, in which the differences can also be seen explicitly. 
[0008] The right bottom corner of the character image "W" 
expressed in italics contains a left-side portion of the 
character image "e," which is offset from the character "e" 
outputted by the character code data. Also, the left top 
corner of the character image "n" expressed in italics contains 
a right-side portion of the character image "k," which is 
offset from the character "k" outputted by the character code 
data . 

Summary of the Invention 
[0009] It is an object of the present invention to provide 
an improved image processing device and a program product 
to solve the abovementioned problems . 

[0010] It is a further object of the present invention to 
provide an improved image processing device and a program 
product to mitigate the objectionable feeling the user might 
have toward the mismatch of images when an image is outputted 
in which the character code data obtained by recognizing 
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character images of image data and the character image data 
obtained by cutting them out from the character images without 
converting them into character code data coexist. 
[0011] According to an aspect of the invention , it is an 
image processing device comprising: a character recognition 
unit that recognizes character codes from character images 
in image data and also detects character recognition certainty , 
which is a degree of correctly recognizing character codes; 

a conversion unit that converts the character images to_ 
character code data according to the character codes; and 
a judgment unit that judges whether the character images should 
be converted to the character code data, wherein said judgment 
unit judges whether all character images contained in a 
specific character image group formed as an assembly of 
multiple adjoining character images should be prohibited from 
being converted into character code data depending on the 
character recognition certainty of said character images 
contained in the character image group. 

[0012] According to another aspect of the invention, it 
is a program product for image processing, said program product 
causing a computer to execute a process comprising the steps 
of: 1) recognizing character codes from character images 
contained in image data; 2) detecting character recognition 
certainty, which is a degree of correctly recognizing 
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character codes in step 1); 3) judging whether all character 
images contained in a specific character image group formed 
as ah assembly of multiple adjoining character images should 
be prohibited from being converted into character code data 
depending on the character recognition certainty of said 
character images contained in the character image group. 
[0013] The objects, features, and characteristics of this 
invention other than those set forth above will become apparent 
from the description given herein below with reference to 
preferred embodiments illustrated in the accompanying 
drawings . 

Brief Description of the Drawings 
[0014] Fig. 1 is a drawing illustrating an example wherein 
character code data and character image data are disposed 
using a conventional image recognition device; 
[0015] Fig. 2A and Fig. 2B are drawings illustrating other 
examples wherein character code data and character image data 
are disposed using a conventional image recognition device; 
[0016] Fig. 3 is a constitutional drawing illustrating an 
information equipment system including an image processing 
device according to the first embodiment of the invention; 
[0017] Fig. 4 is a block diagram illustrating the schematic 
structure of the computer shown in Fig. 3; 
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[0018] Fig. 5 is a drawing for describing the position 
information of each character image; 

[0019] Fig. 6 is a flow chart to illustrate the image 
processing; 

[0020] Fig. 7 is a flow chart to illustrate the character 

output type judgment process shown in Fig. 6; 

[0021] Fig. 8 is a drawing for describing character image 

blocks; 

S [0022] Fig. 9A through Fig . 9C are drawings for describing 

p "the character erasing process; 

Sj [0023] Fig. 10 is a drawing wherein character code data, 

O character image data, and graphic images that are 

non-character images and are left as they are; 
H 1 [ 0024] Fig . 1 1 is a flow chart of the character output format 

judgment process for an image processing device according 
to the second embodiment of the invention; 
[0025] Fig. 12 is a drawing illustrating an example wherein 
image data of a rectangular area containing an overall italic 
character image within a word is cut out; and 
[0026] Fig. 13 is a drawing illustrating an example wherein 
image data of a rectangular area containing a pair of character 
images processed by kerning is cut out. 

Detailed Description of the Preferred Embodiment 
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[0027] The embodiments of this invention will be described 
below with reference to the accompanying drawings . 
[0028] Fig. 3 is a constitutional drawing illustrating an 
information equipment system including an image processing 
device according to the first embodiment of the invention. 
[0029] An information equipment system 100 consists of 
information equipment such as a computer 10 capable of 
functioning as an image processing device, a scanner 50, or 
an image input device, and a printer 60, or an image output 
device, all of which are interconnected on a network N. 
[0030] The computer 10, the scanner 50, and the printer 
60 exchange data via the network N. 

[0031] Fig. 4 is a block diagram to illustrate the schematic 
structure of the computer 10. 

[0032] The computer 10 includes an interface 18 that 
exchanges data between various information equipment, a 
scanner driver 12 for controlling the scanner 50, a printer 
driver 14 for controlling the printer 60, a ROM 15 storing 
specified programs and data, a RAM 16 that stores data 
temporarily, an operating panel 17 capable of displaying 
various information and receiving instruction input from the 
user, an image processing unit 13 for processing character 
recognition, etc. (to be described later) , and a main control 
unit 11 that controls various units mentioned above. The 




scanner driver 12 and the printer driver 14 are software and 
are stored on a memory device (not shown) such as a hard disk. 
[0033] The operating instruction for the information 

equipment system shown in Fig, 3 can be made through the 
operating panel 17 of the computer 10. The operating panel 
17 in this embodiment is a virtual panel displayed on the 
display unit of the computer 10 and operating instructions 
are entered by means of operating such devices as the keyboard 
and the mouse, which are normally used for operating the 
computer 10. 

[0034] For example, a scan & file button and a scan & print 
button are displayed on the operating panel 17 . When the scan 
& file button is operated to instruct an operation, the scanner 
50 starts the document reading operation, and the image data 
obtained by scanning will be transmitted to the computer 10, 
image-processed by the image processing unit 13, and stored 
into the memory device of the computer 10 as a file of a 
prescribed format. 

[0035] When the scan & print button is operated to instruct 
an operation, the image data obtained by scanning with the 
scanner 50 will be image-processed by the image processing 
unit 13 , and will be transmitted to the printer 60 to be printed 
on paper. 

[0036] The image processing unit 13 will be described in 
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detail . 

[0037] The image processing unit 13 includes a character 
recognition unit 31 , a character color recognition unit 32, 
a character output format judgment unit 33 , a character image 
data forming unit 34/ a character erasing unit 35 , and a file 
forming unit 36. 

[0038] The character recognition unit 31 recognizes 

character codes from each character image to obtain character 
code data, and detects character recognition certainty, which 
is the degree of certainty of character code recognition. 
The method of recognizing a character code of a character 
image is done by matching the characteristic amount of each 
character image with a dictionary pattern which is stored 
in advance . The character recognition certainty is expressed 
by a scale of 10, where a larger value means a higher degree 
of recognition . The character recognition unit 3 1 recognizes 
the position information of a character image. The position 
information of a character image is obtained as the left top 
and right bottom coordinates of a rectangle that circumscribes 
the character image with the left top corner of the image 
data as the origin as shown in Fig. 5. The character 
recognition unit 31 further recognizes the attributes of a 
character such as the type and size of its font and the style 
of the font, e.g. , italics . It also identifies a font by 
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classifying it into one of the preselected typical output 
fonts . The character color detection unit 3 2 detects the color 
of each character image once the character code is identified. 
[0039] The character output format judgment unit 33 makes 
a judgment whether a character image in image data should 
be converted into character code data or be cut out to produce 
character image data without converting it into character 
code data. The character image data forming unit 34 cuts out 
a character image that is determined to be made into character 
image data from the input image data and produces character 
image data. 

[0040] The character erasing unit 35 erases the original 
character image, i.e. , the original image that are made into 
character code data or character image data , from the original 
image data, i.e., the inputted color image data. 
[0041] The file forming unit 3 6 generates a file of a 
prescribed format using character code data and character 
image data obtained from character images contained in the 
inputted image data. 

[0042] Next, the operation of the image processing unit 
13 will be described using the flow charts shown in Fig. 6 
and Fig. 7. 

[0043] First, a conversion in the color space is made from 
the RGB color system to the Lab color system on the image 
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data obtained by scanning a document by the scanner 50 (Sll) • 
The Lab color system is capable of handling data as common 
color information on the network N without any dependency 
on any specific information equipment such as scanners and 
printers . 

[0044] Next, the OCR preprocessing will be performed in 
order to form the image data that is to be inputted into the 
character recognition unit 31 (S12) • Because the character 
recognition unit 31 is going to recognize a character code 
by means of extracting attributes from the monochromatic 
binary image data in the later stage , the OCR preprocessing 
first binarizes the color image data represented by the Lab 
color system to generate monochromatic binary image data 
having character images in black and the background image 
in white. By detecting the L, a and b levels of the character 
images and the background image, the present embodiment 
performs the binarization process so that the character codes 
can be sufficiently recognized from the character images in 
the image data obtained by scanning the document even if the 
document contains color characters against a white background 
or black characters against a color background. In addition 
to this, the OCR preprocessing performs the removal of noises 
such as isolated points, the compensation for a case where 
the document is scanned in a skewed condition , the compensation 



for character images which are deformed or faint , etc. 
[0045] The monochromatic binary image data obtained by the 
OCR preprocessing is inputted into the character recognition 
unit 31 to have the character recognition processing to be 
performed on it (S13). The character recognition unit 31 
recognizes the character code of each character image in a 
character area after extracting character areas where 
character images exist from the monochromatic binary image 
data. The character recognition unit 31 is also capable of 
detecting the character recognition certainty , which is the 
degree of certainty for recognizing character codes, and 
further recognizes the character's attributes such as the 
type and size of a font and the style of a font, e.g. , italics . 
Consequently, the character recognition unit 31 outputs 
various information about individual character image that 
include the character recognition certainty, position 
information and character attributes such as the type of font, 
etc., in addition to the character code data. 
[0046] Next, the character color detection process will 
be conducted (S14). In other words, the character color 
detection unit 32 detects the color of each character image 
once the character code is recognized. Here, it uses the image 
data , which has been color converted into the Lab color system . 
The color detection of the character image is done by reading 
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the values of L, a, and b in the character area, where the 
character image exists in the image data, and calculating 
the average values for the L, a, and b values for all the 
pixels that constitute the character image. The distinction 
between the pixels of the character image and the background 
image is done using the monochromatic binary image data 
obtained in the OCR preprocessing. Thus, it is possible to 
determine that black pixels in the monochromatic binary image 
data are the pixels of the character image and white pixels 
in the same are the pixels of the background image within 
the circumscribing rectangle of each character image. 
[0047] In case of outputting a character image after 
converting it into character code data, the character code 
data is outputted by specifying a color based on the color 
information of each character image detected by the character 
color detection unit 32. This will recreate the character 
color on the document. 

[0048] Next, a judgment is made on the output format for 
a character image in the image data (S15). The character 
output format judgment unit 33 determines whether a character 
image in the image data should be converted into character 
code data or cut out in order to generate character image 
data without converting it into character code data. 
[0049] The character output format judgment unit 33 



classifies a character image whose character recognition 
certainty is greater than a prescribed value to be a candidate 
character image for conversion into character code data, and 
a character image whose character recognition certainty is 
less than the prescribed value to be a candidate character 
image for making character image data. The character output 
format judgment unit 33 makes a character output format 
judgment for each character image according to the content 
of such a candidate if it is not going to perform the special 
character output format judgment process, which will be 
described later , within a s ingle word or character image block . 
In other words , it performs a character output format judgment 
to output a character image of character code data candidate 
having a character recognition certainty larger than the 
prescribed value as character code data , and output a character 
image of character image data candidate having a character 
recognition certainty smaller than the prescribed value as 
character image data, 

[0050] The character output format judgment unit 33 of the 
present embodiment looks at a single word or a character image 
block including a paragraph or the like as a character image 
group formed by a plurality of character images, detects how 
many character images exist in it as character image data 
candidates, whose character recognition certainty is smaller 
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than the prescribe value , and makes a judgment to output 
character code data and character image data in such a way 
as not to cause any objectionable feeling to the user as 
described below, 

[0051] First , a variable "j" that denotes the sequence 
number of a word in question and a variable "k" that denotes 
the sequence number of a character image block in question 
are initialized as shown in Fig. 7 (S21). 

[0052] Next, the judgment for the output format for the 
word in question is initiated . The number of character images 
having the character recognition certainty C expressed in 
the scale of 10 is smaller than a prescribed threshold value 
Thl is counted among the character images in the word in 
question, and is called Nb (S22). The threshold value Thl 
can be specified arbitrarily. 

[0053] If the number Nb of the character images that are 
judged to be character image data candidates among the word 
in question is greater than a prescribed threshold value Th2 
(S23: Yes), it makes a character output format judgment that 
the entire character images of the word in question should 
be cut out to form character image data (S24 ) . The threshold 
value Th2 can be specified arbitrarily so that it is possible 
to cut out the entire character images to form character image 
data even if there is only one character image that can be 




a candidate for the character image data . The threshold value 
Th2 can be changed according to the total number of the 
character images in a word. Moreover, it is possible to use 
the ratio obtained by dividing the number Nb of the character 
images that are judged to be character image data candidates 
by the total number of character images in the word as the 
basis of the judgment instead of using Nb itself as the basis 
of the judgment. 

[0054] The variable j that shows the sequence number of 
the word in question is then incremented by one (S25), and 
the above process is repeated for all the words in the image 
data (S26). 

[0055] Next, the judgment for the output format for the 
character block in question is initiated. In the present 
embodiment, a judgment for the special character output format 
judgment is made only when the total number Nt of character 
images existing in the character image block is less than 
a prescribed threshold value Th3 (S27: Yes). 
[0056] First, similar to the judgment of the character 
output format for a word in question as described in the above, 
the number of character images having the character 
recognition certainty C is smaller than the prescribed 
threshold value Thl is counted among the character images 
in the character image block in question, and is called Nb 
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(S28) . 

[0057] If the ratio Nb/Nt, i.e., the value obtained by 
dividing the number of the character images that are character 
image data candidates by the total number Nt of character 
images in the character image block in question , is greater 
than a prescribed threshold value Th4 (S29: Yes), it makes 
a character output format judgment that the entire character 
images of the character image block in question should be 
cut out to form character image data (S30). The threshold 
value Th4 can be specif ied arbitrarily , e.g., 60%, for example, 
it can be changed according to the total number Nt of character 
images in the character image block. Moreover, it is also 
possible to use the number Nb of character images of the 
character image data candidates as the basis of the judgment 
instead of the threshold value Th4 for the ratio Nb/Nt. 
[0058] On the other hand, if the total number Nt of character 
images existing in the character image block is greater than 
the prescribed threshold value Th3 (S27: Yes), a judgment 
of the special character output format judgment described 
above will not be performed. 

[0059] A character image block is defined in this embodiment 
as a group of character images such as paragraphs shown in 
Fig. 8 by rectangular areas Rl and R2 . The threshold value 
Th3 can be arbitrarily set up, for example, it can be set 



up small so that the character output format judgment can 
be performed for small image blocks such as a title or a footnote , 
each of which consists of only a line or two. The application 
of the character output format judgment to a title provides 
a great advantage because a difference between fonts is highly 
conspicuous in the case that the title is output as a mixture 
of character image data and the character code data as it 
is not rare to use various fonts for titles . Also, if anunusual 
font is used, the character recognition certainty generally 
drops, so that the character images in the image data tend 
to be outputted as character image data without being converted 
into character code data if the font used in the document 
is different from the popular fonts assumed in the character 
code recognition. 

[0060] The variable k that indicates the sequence number 
of the character image block in question is then incremented 
by one (S31), and the above process is repeated for all the 
character image blocks in the image data (S32). 
[0061] When the character output format judgment process 
is completed for the character images contained in the image 
data, it goes back to the main flow chart shown in Fig. 6 
and the formation of the character image data is performed 
(SI 6) . In other words, the character images of the image data 
are cut out according to the position information outputted 
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from the character recognition unit 3 1 to form character image 
data. At this time, the image data within the circumscribing 
rectangle area for each character image is cut out. In case 
of cutting out a group of continuous row of character images 
such as to cut out the entire character images within a word 
or a character image block to form character image data, however, 
image data of a rectangular area containing the entire 
character images within a word specified by (Min (Xm), Min 
(Yi„)) and (Max (X 2n ), Max (Y 2n )), where (Xm, Y ln ) and (X 2n , 
Y 2n ) are the position information of the n-th character image, 
i.e., the left top and right bottom coordinates of the 
circumscribing rectangle . 

[0062] The reason that the character image to be outputted 
as the character image data is cut out, for example, by the 
word without leaving it in its original position as the image 
data obtained by scanning the document , is so that the character 
code data and the character image data do not overlap each 
other. In general, the input font and the output font seldom 
match with each other, so that the position character code 
data converted from a character image is disposed will be 
slightly off the position of said character image within the 
input image data. As a result, if a character image is left 
as image data in its original position without cutting it 
out as a character image or as a word and its character code 



data is disposed as is , it can cause a problem that the character 
code data overlaps with the character image in the original 
image data obtained by scanning the document. Therefore, the 
present embodiment cuts out each character image , or each 
word, to produce character image data and disposes the cutout 
character image data in succession to the place where the 
character code data is disposed with the output font. 
[0063] Next, it performs the character erasure process 
(SI 7 ) . After obtaining character code data or character image 
data from a character image, the character erasing unit 35 
erases the original character image, from which the character 
code data or the character image data has been obtained, from 
the color image data obtained by scanning the document. 
[0064] Fig. 9A through Fig. 9C are the drawings to describe 
the character erasure process. As shown in the drawings, a 
portion of the image data within the circumscribing rectangle 
of an individual character image (Fig. 9A) that corresponds 
to the character image is erased temporarily (Fig. 9B) , and 
is complimented by the surrounding image data (Fig. 9C) . The 
portion to be erased can be obtained by a process of expanding 
the black area of a monochromatic binary image data by two 
to three pixels in the circumscribing rectangle of said 
character image . The image data remaining after removing the 
portion that corresponds to the character image from the 
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original image data obtained by scanning the document still 
holds image data other than the character image, i.e. , images 
such as a photograph and a line drawing, or a background image 
as shown in Fig. 9B. 

[0065] By performing the abovementioned processes, as an 
example, character code data Dl and character image data D2 
are obtained from the character image within the image data, 
and image data D3 that is still holding graphic images that 
are non-character images are also obtained shown in Fig. 10. 
[0066] These character code data, character image data, 
and the image data are disposed in the page in a prescribed 
file format and stored (SI 8) . If the scan & print button is 
selected, the specif ied data will be transmitted to the printer 
60 and printed on paper. 

[0067] Thus, the present embodiment makes it possible to 
dispose the character code data and the character image data 
together more naturally in such a way as to minimize the 
mismatches in their positions and fonts so as to minimize 
the user's objectionable feeling. 

[0068] Fig. 11 is a subroutine flow chart to illustrate 
the character output format judgment process of the image 
processing device according to the second embodiment of the 
invention. 

[0069] The second embodiment is different from the first 
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embodiment in the contents (refer to Fig. 7) of the character 
output format judgment process (S15 of Fig. 6). The image 
processing of the second embodiment, in particular, to its 
difference from the first embodiment will be described in 
the following. 

[0070] After the color space conversion (Sll), the OCR 
preprocessing (S12 ) , the character recognition process (S13 ) , 
and the character color detection processing (S14) as shown 
in Fig. 6 have been performed as in the first embodiment on 
image data obtained by reading the document with the scanner 
50, the judgment process of the character output format will 
be performed on character images in the image data (S15). 
A judgment is made by the character output format judgment 
unit 33 whether the character images in the image data should 
be converted into character code data or cut out to generate 
character image data without converting them into character 
code data. 

[0071] The character output format judgment unit 33 of this 
embodiment checks every character images and detects whether 
there is any specific character image exists, whose character 
recognition certainty is smaller than a prescribed value, 
and a straight line that passes through the edge of said 
character image in the direction character images are aligned 
and is perpendicular to said direction intersects with an 




adjacent character image , so that character code data and 
character image data can be outputted without causing any 
objectionable feelings as described below. 
[0072] First, it initializes a variable "n" that represents 
the sequence number of a character image in question as shown 
in Fig. 11 (S41) . 

[007 3] Next, it makes a judgment whether the character 
recognition certainty C of the character image in question 
is smaller than a specified threshold value Th (S42). The 
character output format judgment unit 33 determines that if 
the character recognition certainty C of a character image 
is larger than the specified threshold value Th, the character 
image is a candidate for conversion to character code data, 
and if the character recognition certainty C is smaller than 
the specified threshold value Th, it is a candidate for forming 
of character image data . The character output format j udgment 
unit 33 makes a character output format judgment for each 
character image according to the content of such a candidate 
if it is not going to perform the special output format judgment 
process for an italic character image or a character image 
to which kerning is applied, which will be described later. 
In other words , it performs a character output format judgment 
to output a character image of character code data candidate 
having a character recognition certainty C larger than the 
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prescribed value Th as character code data, and output a 
character image of character image data candidate having a 
character recognition certainty C smaller than the prescribed 
value Th as character image data (S43 , S44). The threshold 
value Thl can be set up arbitrarily • 

[0074] Although the character output format judgment unit 
33 basically makes a character output format judgment 
_ according to the content of said candidate for each character 

image, a problem occurs if the same judgment is applied to 
q an italic character image or a character image where kerning 

O is applied, wherein a straight line that passes through the 

3 edge of a character image in the direction character images 

BP are aligned and is perpendicular to said direction intersects 

: 

Hh with an adjacent character image. In other words , a character 

5=3 printed based on character code data and a character printed 

based on character image data are duplicated in one area of 
a character printed on paper, or a portion of a character 
printed based on character code data is overwritten by a 
character printed based on character image data causing an 
offset at the juncture. Therefore, this embodiment checks 
whether a character image is an italic character image or 
a kerning character image after making a judgment as to whether 
the character image is a character code data candidate or 
a character image data candidate, in order to make a judgment 
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on a proper character output format. 

[0075] If the character recognition certainty C of a 

character image in question is smaller than the specified 
threshold value Th, a judgment is made whether said character 
image is in italics (S45). Character attribute information 
on whether said character image is in italics is recognized 
by the character recognition unit 31, and is stored as the 
character attribute information for each character image. 
If said character image is in italics (S45: Yes) , an output 
format judgment will be made to cut out the entire character 
images within a word as a group of character images that contain 
said italic character image to generate character image data 
(S46) • 

[0076] Next, a judgment is made whether the character image 
in question is forming a pair with the character image in 
front of it to which kerning is applied (S47) . The pairs of 
character images to which kerning is applied are stored as 
data in advance and include WA, VA, We, etc. A judgment that 
a kerning pair (a pair to which kerning technique is applied) 
is formed includes not only a case where each character image 
of the pair owns position information of the circumscribing 
rectangle and a process of narrowing the gap between them 
is performed, but also a case that the gap between the two 
character images forming a pair is narrowed in advance and 
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they own position information of a single, united 
circumscribing rectangle. It can also be arranged to make 
a judgment whether the character image in question forms a 
kerning pair with a character image behind it or character 
images both before and after it. 

[0077] If the character image in question forms a kerning 
pair with a character image before it (S47: Yes), it makes 
an output format judgment to cut out both image characters 
that form a kerning pair as a group of character images to 
form character image data (S48). In this case (S47: Yes), 
it is possible to make an output format judgment to cut out 
the entire character images within a word that contains a 
kerning pair to form character image data. 
[0078] The variable n that shows the sequence number of 
the character image in question is then incremented by one 
(S49) , and the above process is repeated for all the character 
images in the image data (S50). 

[0079] When the character output format judgment process 
is completed for individual character images in the image 
data, it returns to the main flow chart shown in Fig. 6 to 
form character image data ( S 1 6 ) . Character images in the image 
data are cut out to form character image data according to 
the position information outputted by the character 
recognition unit 31 (refer to Fig. 5). 
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[0080] At this time, the image data of the circumscribing 
rectangular area for each character image is cut out . However , 
the process of cutting out a group of continuous row of 
character images such as to cut out the entire character images 
within a word or two character images that form a kerning 
pair together is done as follows . 

[0081] When the character image is in italics as shown in 
Fig. 12 , it cuts out the image data of a rectangular area 
that contains all the character images within a word specified 
by (Min (X ln ) f Min (Y ln )) and (Max (X 2n ) , Max (Y 2n )), where (X ln/ 
Yi n ) and (X 2n , Y 2n ) are the position information of the n-th 
character image within a word containing the italic character 
image, i.e., the left top and right bottom coordinates of 
the circumscribing rectangle. 

[0082] When character images form a kerning pair as shown 
in Fig. 13, it cuts out the image data of a rectangular area 
specified by (Xm, Ym) and (X 2n +i/ Y 2n +i ) / where ( Xi n , Yi n ) and 
(X 2n , Y 2n ) are the position information of the front character 
image, i.e., the left top and right bottom coordinates of 
the circumscribing rectangle, and (Xm+i, Yi n+ i) and (X 2n+ i, Y 2n +i) 
are the position information of the rear character image. 
[0083] The reason that character images that are outputted 
as character image data are cut out, for example, by the word, 
without leaving them in their original positions of the image 



data obtained by scanning the document , is so that the character 
code data and the character image data do not overlap as 
mentioned before. 

[0084] Next, the character erasure process (SI 7) and the 
file forming (S18) in the specified format are performed as 
in the first embodiment • If the scan & print button is selected, 
the specified data will be transmitted to the printer 60 to 
be printed on paper. 

[0085] Thus, the present embodiment can naturally dispose 
both character code data and character image data without 
causing any double writing or offsets at the connecting lines 
and reduce any objectionable feelings to the user. 
[0086] It is obvious that this invention is not limited 
to the particular embodiments shown and described above but 
may be variously changed and modified without departing from 
the technical concept of the invention. 

[0087] For example, although it was described in the above 
embodiments to convert the color space of the input image 
data from the RGB color system to the Lab color system in 
the image processing, it is also possible to conduct the image 
processing using other color space such as the RGB color system 
of the image data obtained by scanning the document with the 
scanner 50. 

[0088] Furthermore, although it was described in the above 
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embodiments that the character output format judgment unit 
33 uses the character recognition certainty as the criterion 
to determine whether the character image in question is a 
candidate for character code data conversion, it is also 
possible to use the degree of character-suggestive nature 
(character continuity ) obtained from the position information 
and color information of the character image for the same 
purpose. 

[0089] Furthermore, although it was described in the above 
embodiments that, in determining to cut out the entire 
character images within the word in question or the character 
image block, the number Nb of the character images, whose 
character recognition certainties are smaller than a 
prescribed value, for example, within the word in question, 
it is also possible to use the average of the character 
recognition certainties of all the character images within 
the word in question. In other words, it is possible to cut 
out the entire character images within the word in question 
to form character image data when the average of the character 
recognition certainties is smaller than the prescribed value . 
[0090] Furthermore, although it was described in the above 
embodiments using a computer as an example of the image 
processing device, the image processing device of the present 
invention is not limited to it. The invention can be applied 
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to a scanner that performs the processes described above and 
transmits the result to a computer or a printer, a printer 
that receives image data directly from the scanner and performs 
the processes described above , or a color digital copying 
machine that performs all the processes from scanning of a 
document to printing on paper. 

[0091] The control of the image processing in the 

embodiments described above is performed by the main control 
unit 11 as it executes a specified program, which contains 
the processing sequence mentioned above (refer to Fig, 6 and 
Fig. 7), and this program can be provided also by means of 
computer readable recording medium (e.g., floppy disk, 
CD-ROM) . The specified program can be provided either as an 
application software program, or can be built into information 
equipment such as a computer, digital copying machine, scanner 
and printer as a function of them, or the control server as 
a part of their functions. In the present invention, a 
computer program product includes a program itself and a 
computer readable recording medium that contains the program. 
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